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STATOR AND RESOLVING METHOD AND DEVICE THEREOF 

BACKGROUND OF THE INVENTION 
!• Field of the Invention 
5 The present invention relates to a stator^ and a method 

and device for resolving the stator, in which the coil is easily 
resolved. 

2. Description of the Related Art 

A conventional method for resolving the stator included 

10 deleting an iron core projection forming a bottleneck opening 
of slot in an iron core middle hole, pressing a coil end portion 
exposed out of the iron core at one end of the iron core toward 
the center of iron core around the entire circumference to 
extrude the coil side out of the slot into the iron core middle 

15 hole, reducing an apparent outer diameter of coil at the end 
portion of the coil under the iron core middle hole, and pressing 
the coil end portion in an axial center direction to extract 
the coil out of the iron core middle hole to separate the iron 
core of the stator and the coil (e*g., refer to document 1) . 

20 Another conventional method for resolving the stator for an 
AC dynamo for vehicle was disclosed, including a step of cutting 
a part of one transition portion of a stator iron core in an 
axial direction, and a step of pulling out an electrical 
conductor in the axial direction. Moreover, the stator for AC 

25 dynamo was disclosed in which the stator windings are not 
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impregnated with resin, whereby the stator iron core and the 
stator windings are easily separated to be reusable (e.g., refer 
to document 2) . 

[Document 1] 

5 JP-A-5-138453 (pages 2 and 3, Fig. 1) 

[Document 2] 

JP-A-11-75334 (pages 2 to 5, Figs. 2 to 5) 
The method for resolving the stator as disclosed in 
JP-A-5-138453 had the problem that it took a longer time to 

10 resolve the stator, because the iron core projection forming 
the bottleneck opening of slot was deleted, and when the coil 
was treated with vanish, the resolving efficiency was lower, 
because the coil was not simply taken out of the iron core. 
Also, the method for resolving the stator as disclosed in 

15 JP-A~ll-75334 had the problem that the coil had a lower yield 
of withdrawal, because the coil needed to be cut out, and when 
the coil was treated with vanish, the resolving efficiency was 
lower, because the coil was not simply taken out of the iron 
core. Furthermore, the stator having the coil impregnated with 

20 resin or treated with vanish had the problem that the coil was 
degraded in the insulating property or vibration resistance 
in the AC dynamo for vehicle to be employed in the severe 
environments, even though it was easily resolved. 
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SUMMARY OF THE INVENTION 

This invention has been achieved to solve the 
above-mentioned problems, and it is an object of the invention 
to provide a stator in which a coil is easily resolved, and 
a method and device for resolving the stator in which the coil 
can be withdrawn in a short time with a excellent yield. 

The present invention provides a stator including a 
cylindrical iron core, a slots and a coil disposed in the slots. 
A portion with a lower radial crushing strength is provided 
in at least apart of the iron core in a circumferential direction. 
The slot is provided around an inner circumferential face of 
the cylindrical iron core and including an opening portion. 

Also, this invention provides a method for resolving a 
stator including a step of enlarging the opening portion of 
the slot, and a step of extracting. the coil from the slot. The 
stator including a coil disposed in the slots provided around 
an inner circumferential face of a cylindrical iron core and 
including an opening portion. 

Also, this invention provides a method for resolving a 
stator including a step of dividing the iron core in a 
circumferential direction, and a step of extracting the coil 
from the slot. The stator including a coil disposed in the slots 
provided around an inner circumferential face of a cylindrical 
iron core and including an opening portion. 

Also, this invention provides a device for resolving a 
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stator including an enlarging section and an extracting section. 
The enlarging section enlarges the opening portion of the slot. 
An extracting section extracts the coil from the slot . The stator 
including a coil disposed in the slots provided around an inner 
5 circumferential face of a cylindrical iron core and including 
an opening portion. 

Also, this invention provides a device for resolving a 
stator including a dividing section and an extracting section. 
The dividing section divides the iron core in a circumferential 
10 direction. The extracting section extracts the coil from the 
slot. The stator including a coil disposed in the slots provided 
around an inner circumferential face of a cylindrical iron core 
and including an opening portion. 



15 BRIEF DESCRIPTION OF THE DRAWINGS 

These and other objects and advantages of this invention will 

become more fully apparent from the following detailed 
description taken with the accompanying drawings in which: 
Figs. lA to IC are explanatory views for explaining a 
20 step of enlarging an opening portion of slot and enlarging 
section according to an embodiment 1 of this invention; 

Fig. 2 is an explanatory view for explaining a step of 
extracting the coil from the slot and extracting section 
according to the embodiment 1 of this invention; 
2 5 Fig. 3 is a perspective view of a stator in an AC dynamo 
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for vehicle; 

Fig. 4 is a perspective view of an iron core for the stater 
in the AC dynamo for vehicle; 

Figs. 5A and 5B are explanatory views for explaining a 
5 step of enlarging an opening portion of slot and extracting 
the coil from the slot and means according to an embodiment 
2 of this invention; 

Figs. 6A and 6B are explanatory views for explaining a 
step of dividing an iron core in a circumferential direction 
10 and extracting the coil from the slot and means according to 
an embodiment 3 of this invention; 

Fig. 7 is a perspective view of a stator in an AC dynamo 
for vehicle according to an embodiment 4 of this invention; 
Fig. 8 is a perspective view of a strip iron core in the 
15 stator according to the embodiment 4 of this invention; 

Fig. 9 is a front view of an iron core in the shape of 
annulus ring formed from the strip iron core according to the 
embodiment 4 of this invention; 

Fig. 10 is a partial cross-sectional view of a cylindrical 
20 stator according to the embodiment 4 of this invention; 

Fig. 11 is an explanatory view for explaining a step of 
dividing the iron core in the circvimf erential direction and 
dividing section according to the embodiment 4 of this invention; 
Fig. 12 is an explanatory view for explaining a step of 
25 enlarging an opening portion of slot and enlarging section 
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according to the embodiment 4 of this invention; 

Fig. 13 is an explanatory view for explaining a stator 
formed like plane over the entire face according to the 
embodiment 4 of this invention; 
5 Fig. 14 is a partial cross-sectional view showing a part 

of the stator formed like plane according to the embodiment 
4 of this invention; 

Fig. 15 is a perspective view of an iron core according 
to an embodiment 5 of this invention; 
10 Fig. 16 is a perspective view of the iron core according 

to the embodiment 5 of this invention. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 
Embodiment 1 

15 Referring, to Figs. lA to 4, an embodiment 1 of this 

invention will be described below. The same or like parts are 
designated by the same numerals throughout the figures. Fig. 
3 is a perspective view of a stator in an AC dynamo for vehicle, 
and Fig. 4 is a perspective view of an iron core. Figs. 3 and 

20 4 are the same views as Figs . 6 Aand 8 disclosed in JP-A-9-103052 . 
In Figs. 3 and 4, a stator 1 has the iron core 2 and a coil 
3, the iron core 2 being formed cylindrically by helically 
winding a band plate cut out from a strip steel plate. The iron 
core 2 has a plurality of slots 4 and teeth 5 around its inner 

25 circumferential face, each slot 4 having an opening portion 



4a. A core back 6 of the iron core 2 has the concave portions 
7 corresponding to the number and size of slots. The coil 3 
of copper wire windings is inserted into the slots 4 of the 
iron core 2 through the opening portions 4a, and treated with 
5 vanish, whereby the stator 1 is built into the AC dynamo for 
vehicle . 

Fig. lA to IC are explanatory views for explaining a step 
of enlarging the opening portion of slot and enlarging section. 
When the coil 3 of the stator 1 is resolved to recycle the copper 

10 wire, the stator 1 is pressed via the plate 8 by a press, as 
shown in Fig. lA, whereby a part of the outer circumferential 
face 2a of the iron core 2 is formed like plane, as shown in 
Fig. IB. Fig. 2 is an explanatory view for explaining a step 
of extracting the coil from the slot and extracting section. 

15 The part of the coil 3 for which the outer circumferential face 
2a of the iron core 2 is formed like plane in Fig. IB is pressed 
to the inner circumference from both axial end faces of the 
iron core 2 at the same time, employing a coil extracting jig 
9. Moreover, there is a step of rotating the stator 1 relative 

20 to the pressing direction as shown in Figs. IB and IC, with 
rotator consisting of a motor. The other part of the coil 3 
where the outer circumferential face 2a of the iron core 2 is 
not formed like plane in Fig. IB has the outer circumferential 
face 2a formed like plane in the same manner as in Fig. IB by 

25 rotating the stator 1 and pressing the plate 8 by press, as 
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shown in Fig. IC, and pressed again by the press, employing 
the coil extracting jig 9. 

Since the outer circumferential face 2a of the cylindrical 
iron core 2 is formed like plane as above described, the opening 
5 portion 4a of the slot 4 is easily enlarged, so that the coil 

3 is likely to be extracted without interference. Also, since 
the coil 3 on both end faces of the iron core 2 is pressed at 
the same time, the coil 3 is surely extracted in a short time. 
Furthermore, since a step of rotating the stator 1 is provided, 

10 the coil 3 is likely to be extracted as a whole, resulting in 
an excellent yield. In this manner, since a step of enlarging 
the opening portion 4a of the slot 4 and a step of extracting 
the coil 3 are provided, the opening portion 4a is enlarged 
even when it is narrow, whereby the coil 3 is extracted easily 

15 and surely in a short time. When the vanish treatment is made, 
there is especially the great effect, whereby the iron core 
2 and the coil 3 are unfixed and the coil 3 is more likely to 
be extracted. 

Also, since there are provided enlarging section for 
20 enlarging the opening portion 4a of the slot 4 by pressing the 
outer circumferential face 2a of the iron core 2 by the press 
and extracting section for extracting the coil 3 from the slot 

4 employing the coil extracting jig 9, the opening portion 4a 
is easily enlarged, and the coil 3 is easily extracted through 

25 the enlarged opening portion 4a, whereby the resolving device 



is simple and reduced in size. Also, since there is provided 
rotator for rotating the position of the stator 1 relatively, 
the stator 1 is rotated to enlarge the opening portion 4a, and 
extract the coil 3, whereby the coil 2 is likely to be extracted 
as a whole, resulting in the resolving device of small size 
and with excellent yield. 
Embodiment 2 

Referring to Figs. 5A and 5B, an embodiment 2 of this 
invention will be described below. Figs. 5A and 5B are 
explanatory views for explaining a step of enlarging the opening 
portion of slot and extracting the coil from the slot and means 
thereof. Fig. 5A is a front view, and Fig. 5B is a cross-sectional 
view taken along the line A-A in Fig. 5A. In Figs. 5A and 5B, 
there are provided a pressing jig 10 for pressing the outer 
circumferential . face 2a of the stator 1 toward the inner 
circumference, and a coil extracting jig 11 employed with the 
pressing jig 10 and capable of pressing separately from the 
pressing jig 10. Also, rotator for rotating the position of 
the stator 1 such as a motor is provided, whereby the stator 
1 is rotated relative to the pressing jig 10 and the coil 
extracting jig 11, so that the coil is pressed multiple times. 
The coil extracting jig 11 has a shape of pressing the coil 
3 on both end faces of the iron core 2 at the same time, whereby 
the coil 3 is pressed by the coil extracting jig 11 while the 
outer circumferential face 2a of the iron core 2 is pressed 



by the pressing jig 10 . Also, the stator 1 is preheated by heater 
such as a heating furnace. 

As constituted above, in addition to the effects of the 
embodiment 1, the embodiment 2 has the effect that because the 
5 pressing jig 10 and the coil pressing jig 11 are used in 
combination, enlargement of the opening portion 4a and 
extraction of the coil 3 are made at the almost same time, 
resulting in the enhanced resolving efficiency. Also, by 
combining enlargement of the opening portion 4a and extraction 

10 of the coil 3 and rotation of the position of the stator 1, 
the coil 3 is likely to be extracted as a whole, resulting in 
the excellent yield and enhanced resolving efficiency. Also, 
the small resolving device with excellent resolving efficiency 
and yield is obtained. Moreover, the coil 3 is pressed multiple 

15 times, whereby the coil 3 is likely to be extracted, with small 
load, and the resolving device is reduced in size. 

Since the stator 1 is preheated, the coating or vanish 
of the coil 3 is softened or burnt, so that the coil 3 is extracted 
easily and surely. Also, since heater such as a heating furnace 

20 isprovided, the coil 3 is likely tobe extracted, and the pressing 
load is decreased, whereby the resolving device is reduced in 
size, and constituted in line with the heating furnace, with 
the enhanced resolving efficiency. Moreover, the outer 
circumferential face 2a of the iron core 2 is pressed by the 

25 pressing jig 10 while the coil is pressed by the coil extracting 



jig 11, whereby the coil 3 is extracted by a required miniiaiom 
pressure, so that the resolving device is reduced in size. 
Embodiment 3 

Referring to Figs. 6A and 6B, an embodiment 3 of this 
5 invention will be described below. Figs. 6A and 6B are 
explanatory view for explaining a step of dividing the iron 
core in a circumferential direction and extracting the coil 
from the slot and means. Fig. 6A is an explanatory view showing 
the stator 1 divided along the line B-B, and Fig. 6B is an 

10 explanatory view for explaining how to extract the coil 3 from 
the divided stator 1 . As shown in Fig. 6A, the stator 1 is divided 
into two pieces along the line B-B, employing dividing section 
such as a cutter. Moreover, the divided stator 1 is placed, 
and the coil 3 is pressed by a coil extracting j ig 12 as extracting 

15 section for extracting the coil 3 and then extracted from the 
stator 1, as shown in Fig. 6B. 

As above constituted, the rigidity of the stator 1 is 
decreased, because the stator 1 is divided, whereby the coil 
3 is extracted under a smaller pressure. Also, since the stator 

20 1 is divided, the coil 1 is cut and more likely to be extracted. 
Accordingly, the resolving device with simple constitution and 
of small size is obtained. Heater such as a heating furnace 
may be provided, whereby the divided stator 1 is heated by the 
heater and then pressed by the coil extracting jig 12 to extract 

25 the coil 3 more easily, with smaller pressing load, whereby 
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the resolving device is reduced in size. Moreover, the divided 
stator 1 as shown in Fig. 6B may be pressed by the press to 
take the shape of plane, and then the coil 3 may be extracted, 
whereby the coil 3 is extracted easily and the resolving device 
5 is constituted simply. 
Embodiment 4 

Referring to Figs. 7 to 14, an embodiment 4 will be 
described below. Fig. 7 is a perspective view of the stator 
in an AC dynamo for vehicle. Fig. 8 is a perspective view of 

10 a strip iron core, and Fig. 9 is a front view of the iron core 
in the shape of annulus ring formed from the strip iron core. 
In Fig. 8, the strip iron core 13 is constituted by forming 
a band plate having a plurality of slots 14 and teeth 15 from 
a strip steel plate using the press and laminating a plurality 

15 of band plates . The slot 14 of the iron core 13 have the opening 
portion 14a, and has an abutting surface 16 on both end faces 
of the strip iron core 13 . A cylindrical stator 18 is constituted 
by disposing a coil 17 in the slots 14 of the strip iron core 
13, forming the iron core 13 in the shape of annulus ring, 

20 partially welding the abutting surfaces 16, andmaking the vanish 
treatment, as shown in Fig. 7. 

In Fig. 9, the welding of the abutting surfaces will be 
described below . The abutting surfaces 16 are abutted with half 
teeth 15a and 15b, and welded axially at C point on the outer 

25 circumferential face 13a of the iron core 13. Therefore, the 



abutting surfaces 16 have a lower radial crushing strength than 
the other portions. In Fig. 9, the coil 17 is omitted for 
simplification. Fig. 10 is a partial cross-sectional view of 
the cylindrical stator. The stator 18 has the coil 17 disposed 
5 in the slots 14 as shown in Fig. 10, and impregnated with vanish . 
The opening size tl of the opening portion 14a of the slot 14 
is smaller than the width W of the coil 17. 

Fig. 11 is an explanatory view for explaining a step of 
dividing the iron core in the circumferential direction and 

10 dividing section. In Fig. 11, the abutting surfaces 16 of the 
stator 18 are pressed in anX direction, in the Yl or Y2 direction, 
or in the X direction and the Yl and Y2 directions to constitute 
the dividing section. Fig. 12 is an explanatory view for 
explaining a step of enlarging the opening portion of slot and 

15 enlarging section. In Fig. 12, the rollers 19 as enlarging 
section are inserted into the divided stator 18, and moved under 
pressure, thereby forming at least a part of the outer 
circumferential face 13a of the iron core 13 like plane. 
Thereafter, the coil 17 is pressed and extracted, employing 

20 a jig like the coil extracting jig 9 of Fig. 2. 

Fig. 13 is an explanatory view for explaining a stator 
formed like plane over the entire face. The stator 13 of Fig. 
12 is further formed like plane over the entire face by the 
press, and then the coil 17 is extracted by a coil extracting 

25 jig, not shown. Fig. 14 is a partial cross-sectional view showing 
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a part of the stator formed like plane. By making the outer 
circiamf erential face 13a of the iron core 13 planar^ the opening 
portion 14a of the slot 14 is enlarged (t2>tl) . Also, even when 
the coil 17 is impregnated with vanish, the coil 17 is exfoliated 
5 from the iron core 13 along with the enlargement of the opening 
portion 14a • 

As above constituted, the stator 18 in which the strip 
iron core 13 is disposed in the coil 17 and formed in the shape 
of annulus ring is easily divided along the abutting surfaces 

10 16 under the. pressure, because a portion with lower radial 
crushing strength is provided in a section of the iron core 
13 in the circumferential direction by partially welding the 
abutting surfaces 16 of the iron core 13, whereby it is possible 
to produce the stator 18. for the coil 17 is easily resolved. 

15 Though the abutting surfaces 16 on the . side of the outer 
circumferential face 13a of the iron core 13 are welded, the 
surface portion on the side of the inner circumferential face 
may be welded though it is degraded in the radial crushing 
strength as compared with the other portion. Because of this 

20 portion having lower radial crushing strength, the coil is likely 
to be resolved even after the vanish treatment, whereby the 
stator 18 having excellent heat resistance and vibration 
resistance is produced. 

Since the stator 18 is divided, the stator 18 has a lower 

25 rigidity, whereby the coil 17 is easily extracted. Also, the 
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coil 17 is cut, and is likely to be extracted. Since the iron 
core 13 is divided at one position in the circumferential 
direction, the coil 17 is easily divided, whereby there is an 
insignificant loss in the yield. Accordingly, the resolving 
5 device has a simple constitution, and is reduced in size. The 
stator may be divided at one position using cutting section 
such as a cutter. By making the outer circumferential face 13a 
of the iron core 13 planar, the opening portion 14a of the slot 
14 is enlarged to allow the coil 17 to be easily extracted. 

10 Due to dividing, the opening portion 14a is easily enlarged. 
In the case where the stator 18 has a smaller size of the opening 
portion 14a or a large amount of vanish impregnation, the opening 
portion 14amay be enlarged in the direction of further enlarging 
the opening portion 14a. Because the enlarging section for 

15 enlarging the opening portion 14a is provided, the coil 17 is 
likely to be extracted, whereby the resolving device is reduced 
in size. 

Embodiment 5 

Referring to Figs. 15 and 16, an embodiment 5 of this 
20 invention will be described below. Figs. 15 and 16 are the 
perspective views of the iron core. Fig. 15 is different from 
Fig. 16 in that the iron core 2 has a notch portion 20. The 
notch portion 20 is provided as a linear slit when a band plate 
is cut out from the strip steel plate, and the band plate is 
25 wound helically and formed cylindrically, so that the slits 
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are abutted as shown in Fig. 15, whereby the notch portion 20 
without gap is made at four positions at an interval of 90 degrees . 
In Fig. 16, the concave portion 7 of the iron core 2 is made 
larger at four positions at an interval of 90 degrees than the 
5 iron core 2 of Fig. 4 . The larger concave portion 21 is provided 
than other portion when a band plate is cut out from the strip 
steel plate, and the band plate is wound helically and formed 
cylindrically, whereby the larger concave portion 21 is provided 
at four positions at an interval of 90 degrees, as shown in 
10 Fig. 16. 

As above constituted, each of the notch portion 2 0 and 
the concave portion 21 has a portion of the iron core 2 with 
lower radial crushing strength in the circumferential direction 
than other portion, and this portion is easily deformed by 

15 pressing the outer circiamf erential face 2a of the stator 1 using 
this iron core 2 as shown in Fig. 3, so that the opening portion 
4a of the slot 4 is enlarged due to a smaller pressure, whereby 
the stator 1 for which the coil 3 is easily resolved is produced. 
Because of the portion with lower radial crushing strength, 

20 the coil is likely to be resolved against the vanish treatment, 
whereby the stator 18 having excellent heat resistance and 
vibration resistance is obtained. A front bracket and a rear 
bracket, not shown, are fitted with both axial faces of the 
iron core 2 and secured through four through bolts (not shown) . 

25 If the through bolt and the notch portion 20 or concave portion 
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21 are aligned, there is no practical problem in the decrease 
of radial crushing strength, and especially because the concave 
portion 21 is increased in size, the through bolt is placed 
inwarddiametrically, whereby the stator 1 is f ixedmore securely, 
5 and the device is reduced in size. 

Though the AC dynamo for vehicle has been described by 
way of example, this invention is widely applicable to the stator 
for the driving motor for vehicle or the stator for the motor 
generator. 

10 As above described, the present invention provides a 

stator having a coil disposed in the slots provided around an 
inner circumferential face of a cylindrical iron core and having 
an opening portion, characterized in that a portion with a lower 
radial crushing strength is provided in at least a part of the 

15 iron core in a circumferential direction. Therefore, it is 
possible to produce the stator in which the coil is easily 
resolved, because the iron core is easily deformed in the portion 
with lower radial crushing strength. Also, it is possible to 
produce the stator treated with vanish that is excellent in 

20 the heat resistance or vibration resistance, in which the coil 
is easily resolved. 

Also, this invention provides a method for resolving a 
stator having a coil disposed in the slots provided around an 
inner circumferential face of a cylindrical iron core and having 

25 an opening portion, characterized by including a step of 
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enlarging the opening portion of the slot, and a step of 
extracting the coil from the slot • Therefore, the openingportion 
of slot is enlarged so that the coil is easily extracted. In 
the stator treated with vanish, the coil is easily extracted. 
5 Also, this invention provides a method for resolving a 

stator having a coil disposed in the slots provided around an 
inner circumferential face of a cylindrical iron core and having 
an openingportion, characterizedby includinga stepof dividing 
the iron core in a circumferential direction, and a step of 
10 extracting the coil from the slot. Therefore, the stator has 
a lower rigidity due to dividing, so that the coil is easily 
extracted. Also, since the coil is cut out, the coil is easily 
extracted. 

Also, this invention provides a device for resolving a 
15 stator having a coil disposed in the slots provided around an 
inner circumferential face of a cylindrical iron core and having 
an opening portion, characterized by comprising enlarging 
section for enlarging the opening portion of the slot, and 
extracting section for extracting the coil from the slot. 
20 Therefore, the opening portion of slot is enlarged, so that 
the coil is easily extracted, whereby the small-sized resolving 
device can be produced with excellent resolving efficiency and 
yield. In the stator treated with vanish, the coil is easily 
extracted. 

25 Also, this invention provides a device for resolving a 
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stator having a coil disposed in the slots provided around an 
inner circumferential face of a cylindrical iron core and having 
an opening portion, characterized by comprising dividing 
section for dividing the iron core in a circumferential direction, 
5 and extracting section for extracting the coil from the slot. 
Therefore, the stator has a lower rigidity due to dividing. 
Further, since the coil is cut out, the coil is easily extracted. 
Consequently, the small-sized resolving device can be produced 
with excellent resolving efficiency and yield. 

10 
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